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Waterbome $elfw:rossllnkaUe potyurethane compositions and selT-cros^Unkable 
polyurethane : aaylic hybrid compositions 

The present Invention concerns a composition and a process for making self- 
crossllnkable polyurethane dispersions to be used alone or as an l^rld polymer 
dlspetBton to Twater, said hybrid poljoner dispersion being constituted by the 
fuactionallaed polyurethane polymer CA) and a functlonalised vinyBc polymer OB) either 
as individual particles or as composite particles 

A isocyanate-temrinaied polyurethane pi^jymer is Bret prepared in at least a high 
boiling point ojqrgenated coalesciiig solvent having no fimctkmal group reactive v«h 
isocyanates and that will remain after water dispersion. The composition Is thereafter 
neutralized, dispersed in vi«ter and dhain estended with a diamine. 

The polymer dispersions according to the invention exhibit a low film forming 
temperature associated with a veiy fast hardness development and a good resistance 
to water, solvents and stains. 

Th& grot<^g concerns on ecologteal Issues have Ited to the development of coating 
technologies having a lesser chemical Impact on occupational health and 
environment. 

Wateihome coatings constitute a veiy big and important categoiy of products for the 
industcy due to their ecological background, fotense researeh and development 
activities are ongobig in onler to oonttaiue to positively impact the reduction of volatile 
odgsnic compounds tVOC) like aohrents and amtoes. but also the suppression of 
hazardous and eeotosdc components like sa^e residual monomers, crosslinkers. 
emulsiOerss, iMocides, catsub^sts. etc 

Polyurethane dispersions CPUD) are a fest growing class of polymere that can respond 
to these ecological requirements while oflferlng a premium performance with regard to 
the mechanical and chemical resistance it offers on many coated substrates. Tho 
development of hybrid technologies invoWtag the use of these polyurethane are 
capable to address the higher initial cost of the parent polyurethane potymer and 
enhance the benefits from the several po^jrmer backbones present due to seOf- 
crossHnldng properties, without the need of an external oosslinker and the 
disagreement of a Umtted pot-life before use. 
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Hie hybrid chendstiies involving potyurdhane dispersions have been described many 
times. For Instance the patent US 5.541.251 describes an aqueous self-cnisslinkable 
5 resin composition comprising an aqueous dispersion of at least one polymethane 
polymer having anionic salt groups as sole Chain-pendant functional group and at 
least one vinyl polymer having acetoacetoxyalkyl ester groups as lateral chains and 
enable of reacting with the polyurethane polymer during or after fUm formation, and 
resulting in the fonnatlon of a poljnneric Aim having properties not found to be those 
10 of tJie non-iunctional conxponent$« 

Among the most important properiles requested for Oxese waterbome dispersions are 
the good film formation at room temperature, and the rapid development of an 
optimmn and non-evohiUVe coating hartlnesa upon drying. This last requirement is 
15 not easily matched the prior art. 

The film formation has been a lot described, for example in "Mechanism of Pilm 
Formation from Pnftraer Lateses' firom S.T.E<a£erslqr. j. coating Techn.. 62. 780 
(1990). It is generally admitted that the film fortnation happens in 3 consecutive 
stages: « water evaporation 2} capillary forces 3) parilde coalescence. The partld 
coalescence imply the Inter-dlffiislon of the polymer chains fiom tm, nd^xbour 
particles and was studied even in the more compKcated case of the crosalinking of 
thermoset latex films, for example in MAWinnik. Journal of Coatings Technology. 74. 
925. 49 (2002). A "mtoimum film formation temperature" (MFFI) can be detemtined 
experimentally, and constitutes an intrinsic characteristic of the potymer dispersion in 
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water. 



The drying of a waterbome coating incudes (he evaporation of water and the film 
formallon from the polymer particles dispersed in water. The overall drying process of 
a coating can also be approached ejqperimental^ r. generally by the means of skn^ly 
moving needles leaving a trace on the drying film. This method has been used a lot to 
study the drying of alkyds. 5 zones can be defined depending on the state of water 
evaporatton during ihe film foimatlon process : levelling > basic trace > ripped film > 
surfece trace > dry film. This last point corresponds to the "open time" which is the 
time needed to reach an infinite .vlscosltiy. The drying time depends strongly on 
external factors (temperature, humidity, air flow, fifax thickness. sWn formation...) 
but tiie polymer dispersion <Sharaeteristics are also important (water contents. polymeJ 
■nature, additives); the open time was shown to be r^ted t» the -volume-to-masa 
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ratio' Influenced in turn by the polaiify of the polymer at a given pH and hy the 
presence of co-scdvents. Tbis phenomenon is well descsrfbed in a paper called 
"Rheologlcal Changes during the Diying of a Waterbome Latex CoaUn^'. F. Loflath. 
J.CoatingTechn., 69. 667. 1997. 

TWO cases can be find practical^ for the coating of waterbome potymns. 

At elevated temperature (coatings for Industrial application), the open time will be 
reduced to ttie minute- or area the second-scale, depending on the film tfHf->;Ti<>s9 and 
cm the oven charactettetics & residence tbne. 

At room temperature (and even down to 5"C for do-lt-yourself applications), a good 
film foixoation is a prerequisite. The time scale involved for dzying Is around 1 hour, 
and this 'open time' measured with the -needle method' is irrelevant for the application 
a few sainutes difference does not make a real differaice to the etui usei). 

After the immediate drying process (open time), the fihn is iieshty formed and exhibit 
a certain hardness - providing in turn a relattve re^tance to ecmtdti. blocking and 
dust pick-up - as described in Tractors AfiEectlng Dirt Pick-up in Latex Coating". 
A.Sxntth. J.Coatlng Tecihn.. 68. 862, 1998. The time needed to teas* a steady-stat^ 
coating hardness at ambient teII^>eratuIe. and cocapatible with it© usa®s is 
particulaiiy relevant to the user. This property, called fest hardness, is i^ertlng to a 
coating which reaches rapidly an optimum and non-evolutive hardness. This is a very 
important requirement for do-it-yourself markets, since the user is supposed to make 
a normal usage of the coated substrate (f.i. wood) voy laptdly after painting at room 
temperature (dust pick-up. blocking resistance, scratch and adhesion resistance). 
This phenomenon is best measured with a ktaetics of p^idulum hardness 
measurements ^Sraig, PersozJ and the time scale involved is in the range of Ihour to 7 



h a rd n ess are the temperature, the relative 



Ihe external parameters important to :^t 
humidi^ and the coating thickness. 



35 



The state of the art does not particular^ focus on the improvement of the fast 
hardness development although It is sometimes mentioned in some patents as one of 
the non-specific deliveries of the inventions. Ih most of the cases, the (final) hardness 
of the coatings fipom the prior art are Unked to the (s^crossllnklng with/without the 
in^Ucatlnn of a (sonQlntexpen^rated netnrwk, and ^ere air dxymg of the jfetty acid 
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compound uaxy constitute a particular case. Traje balance between a good film 
foimation (MFFI) and the rapid hardness obtained after (selflcrossanklng at ambient 
temperature Is most probably the main problem unsolved in the prior art, and that 
our invention alms to address with the specific usage of coalescing solvents In an 
5 original hytmd polymer composition. 

The selection of solvents that rematos during and after the drying of the film is a key 
parameter for &st hardness at ambient temperature. Indeed, it was found that the 
polymer nabse Cmonomcrs. haidneas. iimctionaliiy. molecular weight, crosslinking) 
1 0 mainly play a role In the final hardness of the coatmg. rather than the hardness build- 
up lEinetlca. 

The state-of-the-art process to mate PUDs Invohres the use of N-mrflq,! pynxdldone 
mm as an excellent sohrent for the polyurethane prepolymer synthesis: iUs soh^t 

IS 15 a small polar molecule with a high boiling point {202*C. 760 mm Hg) and has a 
paiticularfy good afflmiy for the polymer. In the noimal process, the polyurethane 
prepolymer to NMP Is neutralized and dispersed in water and the solvent is not 
sttlpped-oflf from the dispersion. A further advantage of the process rely in the fact 
that the process s6lvent serves as coalescing agbit for the harder polymer dispereions 

20 and provides a good film formation. 

Another state-of-the-art process uses acetone or ethyl ketone in the same way 

as before, but the solvent is then easi^^ shipped out of the polymer dlsqpeislon due to 
its lower boiling point (56»C. 760mm Hg). to this case, the final dispersion is ahnost 
free of residual sohrents. These dispersions provide a much better feat hardness 
d««aopment due to the absence of sohrent However, they might have a detrimentally 
higher minimum film forming temperature (MFFT) especially when applied at room 
temperature for do^t-youxself applications. In this case, a coalesdng agent should be 
added to the dispersion to ensure the good flhn formation. Those coalescing agents are 
weu known in the state-of-the-art, and are generally oxygenated solvent with a higher 
boffing point (ca 2O0'C. 760 mm Hg) Bke typlcalty the (polyjgfercol ethers and este«. 

Surprisingly, it has been discovered that selected non reactive o;g^enated coalescents 
could be used to replace the NMP in the synthesis process of the polyurethane 
oligomer, providing a polymer dlsper^n having at the same time an easy film 
ibrmatlon and an improved fast hardness development, not obtained when the same 
coalescent Is added t» the polymer dispersion as a formulation, after the synthesis 
The presence of the acetone or methyl ethyl ketone in the process is not mandatory 
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nils is why the coating compositions of toe present Invention are based on: 
{Ai a dispersion of a crosslinkable polyurethane potymer in aqueous medium, and 
obtainable from a polyurethane prepolymer which is tlie reaction product of: 
5 CO at least one polylsocjranate, and 

(il) at least one organic compound containing at least two reactive gcoups v/tOcki 
can react with isocyanates, and 

m least one compound which Is cabbie to r«act with an Isoqranate group and 

which contains additional functional groups whibh are susceptible either to 
10 dispersion in water and/or to a crossUnking reaction 

(tv) in an mcsrgenated solvent pv) selected lifom the coalescing agents havhog a 
hl^er boiling point of from 150 to 250»C, under 760 mm Hg and being 
ehemlcalljr Inert towards Isocyanates dtuing the xnanu&ctiue of the 
potyurethane: 

15 the so obtained polyurethane prepolymer being further neutralised and dispersed in 
water, then reacted with a chain extender or capping agent (vj having or not remaining 
functional groups after the capping 

CB) a-crossllnker, if the po^jrurethane is not self-crosslinksible 
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In a prefered embodiment, the crossUnker CB) ie a vinyl c<^»Jymer bawlng funcHooal 
groups reactive with functional groups of the pdtjrurcthane. 



The Qjq^enated solvents (iv) can regroup not Umitatlyely all those compoimds 
responding to the basic criteria of coalescing efficiency and including water-to-potymer 

25 partitioning, evaporation rate, sohrent retention, odor, color, freezing point, hydto^ytic 
stahlllly. blodegradabUlty. irritancy and sa|eiy as described in the state of the art (see 
for hkstance Recent Advances in Coalescing Solvents fbr Water-Based Coatings. 
DJEtendall. Potymers Paint & Color Journal. 188 (4405). 12. 14-15, 1998) The 
chemical inertness aggiinst the isocyaisates and the ability to provide a jast hardness 

80 development upon drying and to Improwe of the flnal physico-chemical properties of 
the €»}ating are both inherent to this lnventicm. 

The chemical categories of coalescing solvents (Sv) responding to the above 
specifications inchide the oxygenated solvents with a balanced hydrophiUc character 
that .wm tei^ to be preferentlaHy sited at the particle / aqueous iiiterfece along with 
iiie surfectants. If any. Tbsy are the fully reacted aD^ or aryl esters of aromatic, 
aliphatic or <7cIoa%hai3c po^ycarboog^c adds, the fully reacted alkyl or ar^ esters of 
aromatic, aliphatic or qydoaliphatlc pdfygbrcdls, the fully reacted alkyl or aiyl ethers of 
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anonatic. ahphatlc or cgrdoattphatic polyglycols. tbk fulljr reacted mixed alkyl and atyl 
esters and ethers of mtod aromatic aliphatic or (ydoallphatic po^ygiycoi. 
carbo«yiates. the neat, the alkyl and aiyi substituted cg^ caibo^ the 
alkyi and a^yl substituted qrchc ethers, the neat, the aHyl and aryl substituted <ydic 
5 esters, the neat, the allQrl and stxyi substituted qrclic anhydrides. 

•me coalescing solvents (rv) that are particularly suitable to be used to the feune of 
our invention are Including not hmltatlvely the dimethyl estex^ or diisobutyl estets of 
adipic. ghitaric. succinic or phtalia acids and tHelr blends, the ettiyl 3. 

10 ethoxyproplanate (Ektnpro EEP. , Eastnian^. the 2.2.4.txinxethyi.l 3- 
pentanedloWilsobutlmte (Kocjaflac TXBI. -Eastman).!!^ ethylene carbonate ©p' - 
248»C) the propylene carbonate tBp: - 242»C). the propylenegtycol diacetati 
OOOWANOL PGDA. Bp = 191-c 760 m<n H«rt tv^ ^-^ w oiaceiate 

^ • ™f ^ dlpropylene g^i dimethyl ether 

CPROGLYDE DMM. Bp a 176«C. 760 mm Hrt Th,. k-=+ , - 

15 lx,ltailngpa.fi.e,. ' ^ ^ eoalescmg s61v««t ,3 al.o non 

i 

The^aleselng solvents (n, can be used k an amount of 5 to 40wt%. preferably 10 to 
15wt% expressed on the dry polymer, t6 reduce the viscosity of the prepo^r and 

- ^^-ion to water, to ensure thJ good film formats 
20 according to the invention. ! »««asB 

• t 

i 

•n^ IP^ocess m^ be i^cilitated by the 4sdttion of another optional W boiltog point 
solvit in onler to lUrther «duce the v^ ^ this would appear to be necL^ 
T^Tt -mbin^on. are those belor^ to Icetones Z 

^relyfylo^l^o^^^^^^^^^^^^^^^^^^^^^^^ during or aiter 
ti^echatoe^ensionl^distlllatlonurideriteduce^ ' 
include acetone, rnetl^ ethyl Icetone. dli|opropyl ketone, methyl isobutyl tetone. 

Advanta^ of the invention is tlxe ^ri^ good fest hardness development of the 
coatmg. associated with a low MPTT W a good performance pmflle (stato resistance 
solvent resistance, etc) ^ ^ ««.i*uice, 

Ano^^ advantage is tixe reduced leveljof.the coalescing s6h«^ „ecessa^ to get a 
workable vtscositjr suitable for dlspemlo J lii water. «» g« a 

The ^sence of any sWpping operation ojr a pmcess solvent is also an advantage, with 
35 a positive impact on pixjductivity.. f. -*Be.wKn 

T ""''^'^ "^^'''^ "^'"^^^ ^"^^ --pared 
^th ^ical sohrents used fer making polyurettianes. such as N-meti^i pyxrolidoL 
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The prepazatlan of tbe polyurethane prep« tfymer beaxiog terminal Isocyaoate moieties 
can be carried out in a coiiventlOTia4»aiiner. by reacetag a stoichioxnettic excess of 
the organic po]yisocyanate(s) with alB^the" oi^ganic compounds containing at least two 
reacClve groups which are enabled to Ireact witti Isocgfanate groups undcx substantial^^ 
anhydrous conditions, preferably atja tefiaponature between 50»C axid IZO'C.. more 
preferably between 70'C and 95''C., j^rntil " — . ^ _. 



• "1 

dHaurate. stannous octanoate, diocfyltin 
dibu^ltin oxide and the Uke. | 



^ , ^ — ^ the reaction Is complete. The xeactlon ma^. 

be cariied out in the presence of anyjof the known catalysts suitable for polyurethane 
preparation such as amines and or^ometaDic compounds. Ebiamples of these 



catalysts include trietfagrlenediamlne^ N-eOqrl-motphollne. txletfayiamine. dibutyltin 



diacetate. lead octanoate, stannous oleate. 



Duiing the preparation of the Isoervaixal i-teianinated polyurethane pzepolymer the 
teactants are generalfcr used in proportlc ns corresponding to an equivalent ratio of 
isotyanate groups to such groups yhiclii are enabled to react with the isocyanaiB 
functionallUea of from about 1,1:1 ttj'abojit 2:1, preferably fix>m about 1.6:1 to 1.8:1. 
The polyurethane prepolymer thus .oontajjis terminal free isocyanate groups, because 

ijthe polyurethane polymer can be obtained 
from the polyurethane ptepcrtymer.by nei4ralizatlon and dispersion in water, followed 
bjr the further reaction wltti a cas>ping agelit such as wata- or a chain esfcender. 



An important feature of the aqueous 
compositions axe crosslinkable aina 
application of the composition to a 



25 fonned by crossltnklng the coHxpositlon. 



compositions of llie present invention is that the 
it during application or preferably after 
substrate, a thiee-dimensional netveork can be 





In the basic embodiment, the con^rfsitioi is rendered crosslinkable by Incoiporating 
reactive groups into the poljrurethpffle pdtymer which are capable of reacting either 
^th ea^ other or i,yf&i a crosslln2^g a^nt which preferab^ is also a compound of 
30 the aqueous coating coznposition. 



In another embodiment, the pdfyuti 
pol}wethane prepolymer \wth a* 
functionality which is susceptiblej 
35 reaction. 

The dispersion may also optianalfy- 
radical or catlanlcpo^ymezlzation. ! 



to a. 
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P^^fy^GT Is obtained from the reaction of a 
capinng agent which contains an additional 
thermal or radiation initiated ciossllnking 



contain a themial initiator or photo-initiator for 
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cross] 



In still another embodiment, the 
-ndiich Is susceptible to a self- 
composition contains' a crosslinklxig 
polymer to foxm a tbxee-dimenslona 



poLymietb 



In the most preferred embodiment 
crosslinking agent which preferablj''is a 
other than the pa^yiirethane polymer. 



aromatic or heterocyclic polyisocyaiLate 



suitable aliphatic diisocyanates there 



ane does not contain a special functionaliiy 



Uniting reaction, but the aqueous coating 
age] It which can react with the polyurethane 
molecule. 



the dispersion in water also contains a 
reactive functionallzed oligomer or polymer 



The polyisoqyanate (compound i). ised siccording to the present invention for the 
pr^aiation of the polyurethane ]>repo^er may be an aliphatic. cycloaliphatic» 



methylethyl)benzene» 1,5-naphtalene 
Aromatic polyisocyanates contaixilr 



br a Gomibination thereof. As eaKUXtple for 



ma^f jbe mentioned 1,4-diisocyanatobutane, 1.6- 



dilsocyanatohescane. ± tO-oiisoqyOTatoia.a.^r-trimethylhexane, and 1 , 12- 
diisocyanatododecane either alo]ie oij in oombination. Particularly suitable 
cycioallphatic diisocyanates incluke 1;2|- and 1.4-diisocyanatocyclohexane. 2.4- 
diisocyanato-l-methyl-cyclohcxanc, . 1 3-dii30cyanato-2<methylcyclohe3cai^ 1- 
isoqranato-2"Clsoqyanatome1yD-<ycl ^ enta Jie. l'-methylenbisl4- 
isocyaiiatocyclDhexanel. l.lMl-m aihylefiiyMeneJbisl4-isocyaM 5« 
lsotymato-l«isocyanatomcthyl-1.3,^t™ ftsophorone dUsocyanatel. 

1.3- and 1.4-bis(isocyanatomefhiy6 grclopiexa^ 1,1 -methyifine-blsI4.isocyanato-.3- 
methylcyclohexanel. l-isocyanat<f-i(or j ai-isocyanatomethyl-l-metli^qyclohexane 
either alone or in combination. Paxi:ulaly suitable aromatic diisocyanates comprise 

1.4- diisocyanatoben2ene, l.l'-metfcy enebjsl4-i5ocyanatobenzenel, 2,4-dllsocsyanato- 
l.mthylethylidene)bisl4-isoigranatobi^ l^, and 1.4-bisIl.isocyanato-l. 



The total amount of the organic 
generally is in the range from 10 
from 20 to 50wt% and more preferajbl 



polyisbcyanate is not particularly restricted, but 



» eorfteb of the poljmrethane polymer* preferably 
y from 30 to 40wt%. 



In a preferred embodiment said 
polyisoqranates, especially pref^hjed 
isocyanate). 
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oilspcyanate, either alone or in combination. 



3 OJ| more isocyanate groups may also be used 
such as ia\l"^methyJi<lynetrlsl4-isj:cyaJ^ and potyphenyl pQlymeti3ylene 

polyisocyanates obtained by phosge q ittoriiof aniline/formald^yde condensates. 



polyisocyanate is selected from cycioallphatic 
the use of methylene-blsCg^ohez^l 



I. ^ 



Hie organic comxK>unds containing 
i$ocyanates (compound iij are pxefi 



Suitable esamples are polyester p^iyols 



J 



polyacetal potyols. polyesteramide ^cjlyDl 
and combinations thereof, 
polycarbonate po^ls. Tliese 
groups which ajre enabled to react ^ 
molecular weight wittiin the range i 

Polyester polyols are particularly pi 
be used comprise the hydrojcyl-tenn^a^, 
dihydiic alcohols (to which trihydffi al^ 
preferably dicarboayHc acids or tfi^ir 
Pofyester polb/ols obtained by the : 
used. The polyester potyol may alsJ|jionl 
Cham (unlsaturated &tly add. 



|?|t lea it two reactive groups which carx react with 
n< lyols, but e.g. amines can also be used. 



polyether potyols, polycarbonate polyols, 
potyaciylate polyols. polythioether potyols 
le polyester polyols, polyether polyols and 
compounds containing at least two reactive 
aiates, preferably have a number avwage 
5,000» preferably 600 to 1,000. 



The po^carbojjylic acids which 
polyols maybe aliphatic; cycloaliphai 
substituted (e.g. by halogen atomj 
aliphatic dicarbo^lic acids, there 
adipic add, suberic add, azelaic acl 
an example of a cyfcloallphaticlJ Wt 
hexaliydfophthalic add. Examples ; 
•add. terephtfaalic add, orttio-p 
naphthalenedicarboszgrlic add. Ann 
wMch may be used, there maybe 
dtraconie add. mesaconlc add 
tetracaibo2cylic adds indude 



and suitable po^yest^ polyols which may 
llreaction products of pojyhydiic. pref^ably 
may be added) with polycaiboxylic, 
ondlng carbo;qrlic acid anhydrides. 
; polymerization of lactones may also be 
i an alr-diying component such as a long 



The po^^drlc alcohols which are p 
poltyols indude ethjdene glycol, px 



butanedlol, 1.5-pentanediol, 



1.3-pentanediol. 2.2.4-tnmethyi| 
ethylene oxide adducts or pxopyL 
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ised for the formation of these pdlyestsr 
and/or heteroc^ydic and they may be 
iaturated or unsaturated. As examples of 
ly be mentioned, succinic add, gjhitarlc add. 
jdc add and dodecanedicarboxylic add. As 
icngrlic acid, there may be mentioned 
itic dlcarboxylic adds indude isophthialic 
tetradilorophthalic adds and 1,6- 
unsaturated attphatlc dlcarboxylic adds 
iumaiic add, maldc add. Itaconic add, 
lydrpphthattc add. Examples of tei- and 
trimesic add and pyromeOitlc arid 



used for the preparation of the polyester 
ene'^cot, 1.3-propancdiol, 1,3-butanediol. 1,4- 
_ Hi f fO».'neopentyl g^col, diethylenc glycol, 

d^py^e glycol, txietl^iene glyco|Je1^4^ene ^col. dibutylene g^col, z-melyl- 
1.3-peiitaiiedioL o 9 a^*^ ^*u.., t", _, L__ ... . ^«=uiyi 



.3-p|ntaiiedlol. l.-l-cyctohexaaedimethanol. 
oxim adducts of Wsphendl A or l^drogenated 



15 
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2' ll *nh 

btephenol A. Tttols or tetraols suctrf as trikjeliiylolethaxxe. trtmethylolpiopane. glycerin 
and peiitaeiythntol also be us^J Hile polyhydiic alcohols are general^ used to 
prepare tbe polyester po^ls bj^. pol#ondensatlon Trtth the above-mentioned 

«. .... _ 11^ *mv 



potycaAcxyhz adds, but accor 
added as such to the polyurethane 

In a preferred embodiment the pol; 
neopentylglycol and adipic acid. 



|paiiacular embodiment th^ can also be 
aer jreaction mixture. 



is made from the potycondensation. of 



10 Suitable polyether potyols compris| polfc glycols, polypropylene glycols and 
polytetramefhylene ^^ols. or bloc;?6polya5rsj£here 



Suitable polycarbonate po^ls whLl 
diols such as 1.3-propanedio] 
ttletbylene glycol or tetracthylenq 
diaiylcarbonates such as dimetli 
carbonates such as ethylene and/d 

Suitable po]l^s^etal polyols which 
gL3^6is such as dietlqrlen^lycol 
prepared by po^^onerlslng cyclic 

Ihe total amoimt of tiiese organic 
which can react with isocryanai 
polyurethane polymer, more 



The at least one compound 
which contains additional functic 
having a pendant functionality, 
sohible ^de chains of iox^c 
dispersion In water. Preferably. 

groups or similar precursors whi<L^ 

salt groups^ such as carboacylic ol|kuir(i 
polyol comprises other functionajfcc 
reaction, such as isocyanate. hydipsy, I 
halogen, epoxy. aziridine, aldlr-"-^-*' 
acetoacetoxy, carbodiimide, tireldc| 
metfayl-amine, N-a]ko»y-methyl-i 



I be j used Inchide the reaction products of 
l»6.hexanediol. diethylene glycol, 
'wl* dialfcylcarbonates or 
:b,|aate| or dlphenylcarbonate or with csydic 
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le^carbonate. 



us id Include those prepared by reacting 
Idqhyde. Suitable polyacetals may also be 

liccmtaining at least two reactive groups 
»iy ranges from 30 to 90wt% of the 
m;45 to 65wt5%. 

\ 

date react with an isocyanate group and 
•s (<^ompound iil) is an alcohol or a polyol 
alcphol or polyol typically contains water 
Ic ^ture suitable to aUow the polymer 
las? functional groups such as anioxiic salt 
e ^bsequently converted to such anionic 
acid groups, it is also possible that the 
which are susceptible to a crossHnking 
Le, aciyiic. allylic. vii^l. alkenyl, alkinyl, 
ketpne. anhydride, carbonate, silanol, 
'meihylolamine, N-methylolamide N-alkoxy- 
leilke. 



Compounds which are capable 
anionic salt groups (or acid grouj^lphl 
anionic salt groups) preferabljr are| lie 



5 groups which are necessaxy to ren< 




ig ^^^h isocyanate groups and containing 
njay be subsequenQy converted to such 
ipounds containing the dispersing anionic 
^ >oljmrefhane prepol^er self dispeisible la 
water e.g. sulfonate salt or carboaJite sit g{|ups. According to the invention, these 
compounds are preferably used a|]|jeaq|nt^]k>r the preparation of the isocyanate- 
terminated pol^nxrethane prepo: ' 



10 



15 



20 



30 



The carboxylate salt groups incorpi 
prepolsnoiers generally are dedvedj 
the general formula (HO}xR(COO 
hydrocarbon residue having 1 to 
integers fix>m 1 to 3. S^camples of 
tartaric acid. The most preft 
dimefhylolallcanoic acids, wherein 
fta- example, the 2,2-dimethylolpro§j|iUc 
of the polyurethane polymer may 
provide the polyurethane with 
crosslinkabilit^ 6f no other cross 
pol^ymer which provides the le 
Hiese anionic salt group-coni 
range from 1 to 25wt% of the po] 



il 



le isocyanate-terminated polyurethane 
inncjrcaxfaoisyllc acids represented by 
R represents a straight or branched 
^b^|jf**™S' a^ad X and y independently are 
P ro^ca^l^Q3cyilc adds Inchide citric add and 
«^ •=' jhydi|^^ adds are the a a- 

y^^j in the above general formula, such as 
'^lljrhe pendant anionic salt group content 
|jiwidc limits but should be sufddent to 
^ degree of water-dispei^ability and 
gro|p is incorporated in the polyurethane 
jsllciabih l^icaKy. the tots! amount of 
P^^ds in ttie polyurethane polymer can 
^ pd^er, preferably from 4 to 10wt%. 



co! 



2S Tlie sulfonate salt groups can bl 
pollsters obtained by the reactlol 
of tiie above-mentioned po^yhydric I 
one or more of the above-ment 

sulfonated dlcarboaylic add© 
examples of sulfonated dlols incli! 
butanedioL 



ludS^ 
' sol 



Any acid functionality which may pe 
converted to anionic salt groulll 



85 simultaneous^ with the prepaiatii 



8 

uc|^ to Gils prepolymer wsing sulfonated 
in^ted dicarbojg^Mc adds with one or more 



°||^y reaction of sxilfonated diols -with 
okf^xbascyHc adds. Suitable esanqiles of 
5|iocSiosu]fo)-isophthalle add. Suitable 
oBi^ijjrflrojiuinKaae and 2-(sodiosu]ro)-l.4- 

the polyurethane prepotymer can be 
tion of said groups, before or 
aqUpous dispersion of this prepolyraer. The 




dispersion process of the poiyurei||ne f ep||ymer is ^ knovm to those skiDed in 
the art. and usualty requires tap| 'LA a hl^ shear .ate type mixing head. 
Prefwably, the warm or cold poijail'-^-*! 
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l||epolymer is added to the water under 



vigorous aviation or, alternative 
polyurefhane prepolyxner. 



Suitable neutralizing or quatemizii^ptge 
groups of the potyurethane prepoljSf rs 
dispersion in water can be volatile iiirif 
tilethylaiuine. 



Suitable volatile organic bases 
ammonia, trlmeHiyiamlExe. trie 
dimett^lcyclohe3q^aamlne» N,N 
methylpiperasdne. N-methyipyrroli 
preferrecl. 

Suitable non-volatile bases Includ 
preferably alkali metals such as] 
nonvolatile bases may be used 
inorganic salts wberein the anio: 
hydroxides, caibonates and bicarb 



11 



,? pi 



lose 



I 



Jfl 

ipay be sdxzed into the wann or cold 



|ts tor converting the above mentioned acid 
ito ^onic salt groups during or before the 
bases and/or non-volatile bases, espedally 



fer^ly selected firom the group comprising 
iopropylamine, trlbutylaxnine, N.N- 
le. N-methylmoxphollne, N- 
N-gethylpfperldine. Hie hiallsylamines are 



arising monovalent or bivalent metals. 
Sodium, potassium or calcium- These 
I inorganic or organic salts, preferably 
in the dispersions such as metal 



The total amount of these neut 
according to the total amoimt of j 
groups are neutralized in the case 
add iiie neutralizing agent in an < 

The aqueous polyurettiane pol 
polyurethane polymer hi water or i 
prepolymer solution, until phase 



I 

If the functional groups are acidli 
groups, it can be preferable that 
performed before the polyurethane' 
However, it is also possible that 
polymer is dispersed contains the 

Polyurethane prepolymer dispersiG 
polyurethane polymer di^ersionso 
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j|ho«ld be stoechiometxically calculated 
)s t!o|!be neutralized. To ensure that all add 
ic bases are used, it is advisable to 
|Owt%. preferably O to 10wt%. 

jdiared by dispersing the neutralized 
■ le addition of water to the. neutralized 
and water becomes the dispei^g 



Jch should be transfomtxed to anionic 
zing reaction of the addle ^ups is 
1 dispersed into the aqueous medium. 
i|ibaedium into which the polyurethane 

jfigent, 

^ converted to high molecular weight 
|.extenslon of the free isoc^^anate end 
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groups ^th a capping agent (v)* 
to inactivate the terminal isoqnanal 
usual chain extender. 

The chain extender should cany ; 
Isocyanate groups of the polyuret 
water-soluble aUphattc, alicychc. 
polyamine having up to 80. pt 

When the Chaki extension of 
polyamine, the total amount of 
stoechiometrlcamount of isocjranai 
order to obtain a ftdly reacted pol 
residual free Isocyanate grxnips; 
functionality of 2 to 4. preferably 2. 

The degree of non-linearlly of 
ftmcUonalily of the polyamine 
can be achieved by mixjlng pol 
esample, a junctionalib^ of 2,5 
diamines and tilamlnes. 



Examples of such chain extend 
diamine, piperazine, diethylene 
pentamine, pentaethylrae h( 
piperazinoeth>i]ethylenedlamine, 
aminoethyl}etb^enedlamine« 
aminoethyOpipera^e. N-(2-amini^|hyil-] 
bis(2-sm3noethyI)-Kr.(2-pipora^o 
guai]ddme, melamlne, N-(2-amlni 
2,4.6-triaminopyiirnidlne, di 
tripropyienetetramine, N,N-bis(6-^ 
diamine. 2.4-bis(4'-aminoben^l)ari 
octancdiamine, 1,10-decanedia 
dodecanediamine, isqphorone dj 
cyclohexane), bis(4-aininocycloh< 
methane]. and bi5(4-an]ino- 
methylcyclohexane-4-yI)methanel, 



• ^pping agent is a wen known agent used 
u The capping agent can e,g, be water or a 



Dgen atoms which react with the terminal 
|po^mer. The chain extender is suitably a 
or heterocyclic primary or secondary 
12 carbon atoms. 

arethane laepolymCT is effected with a 
should be calculated according to the 
i:present In the polyurethane prepolymer in 
polymer (a polyurethane urea) wttb no 
|ineused in this case may have an average 



retliane polymer is controDed iry the 
|j!chain extension. The desired functionality 
7witl» different amine functionalities. For 
red by ustog equimolar miastures of 
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herein comprise hydrazine, ettgrlene 
itrietfaylene tetramine, tetraethylene 
N,N,N-tris(2-aminoethyl)amine, N-(2- 

r i 

^(2-aminoetahLyl)piperazine. N,N,]Sr-tris(2- 
NiIN-(2-aminoetl^yi)-2-aminoetto^l|-N'-(2- 
r(2-piperazInoethyl)ethylenediamine, N.N- 
Ilie, . W.N-bis(2-plpera2tooet3:Qr5amInc, 
jp-pEopanedlamtoe. 3.S'-c3ianatoobensidine 
Jtri^mine, tetrapropylenepentanune, 
i^ljamine, N,N'-bis{3-aniinopropyl)ethylene- 
|i-butanediamSne, l»6-hexanediamlne. 1,8- 
fe-ihethylpentamethylenediamine, l , 12- 
l-amino3-aminomethyl-3,5,5-tnmetiiyl- 
lane [or bis(aminocydohexane-4-yl)- 
yclohescyDmethane (or bis(amdbcio-2- 
omcga-polypropyleneglycol-diamine- 
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sulfopropylated sodium sa}ts» pol^^yii 
polyoxypropylene amines (e.g. Jeffaignes 
In a preferred embodiment the 
preferably it Is l»5-dlarDMo-2-met 

Hie total amount of polyamtaes slioul( 
isocyanate groups present in thel 
groups in the prepolymer to acUvf 
eactocision maybe ta the range of 
about 1.0:0.9 to about 1.0:1.02 oii|| 

The chain estension reaction Is 
90''C, preferably between 10° to 50*lf . ani 



amines, polyojcyethylene amines and/or 
3m TEXACO). 

ider is selected from aliphatic diamines. 



He. 



^hane 



Itin.^ 



iat 



pr 



Ita-s 



15 In another embodiment of the 

reactive groups which are capabl^Lf 
polymer during or after appli 
substrate. In this case» it is poss!^ 
components and does not contain 
with an Isocyanate group and wl 
susceptible to a crossltaking xea 
may in addition also be used 
compounds are the 
amtoopropyitrleth03cysllane, the 
aminopropyltrimethoxysllanej 
beta-(aniSnoetfayQ.gamma' 

In still another embodiment, th 
compound capable to cross] 
polymerisation 

In a further preferred embodimeni 
inco^orated into the poiyure 
diaxnlnes as chain extenders, 
methylbenzenesulfonic acid or 
polypropylene^col-dlamine. 

Ihe aqueous coating compositi( 
sole polyurethane dispersion des! 
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SOI 



:lh< 



ye calculated according to the amount of 
prepolymer. The ratio of isocyanate 
in the chain extender during the chain 
j?t 1,0;0,7 to about 1.0:1.1. prefer^ly fomi 
oalent basis. 

i out at a temperature between 5^ and 
st prefi^afoly between 15" to 20" C. 

ation, the chain capping ageot contain© the 
jting the .crosslinldng of the polyurethane 
^he' aqueous coating compositlDn to the 
jthc prepolymer is prepared by only three 
st one compound which is capable to react 
^ additional ftmctional groups which are 
ad iv), but, of course, such a compound 
the prepolymer. Examples of these 
propyltrlmethoxysllane, the gamma- 
□ethyl-gamma- 

oa-trimethoxysilylpropyl) amine, the N- 
biyldimethoxysilane^ or the like. 

^PRlng agent can be a poly(meth)acrylate 
thermal or radiation induced radical 

jsent invention, sulfonates groups can be 
jer.by a chain extension using sulfonated 
jiple the sodixmi salt of 2.4-diamlno-5- 
salt of sulfopropylated alpha.- omega- 



jsent invention can be obtained from the 
»ove. Nevertheless, it may also contain at 
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least one external crossUnking agsl 
polymer is not sufficient to ]^novid( 
used In the present specification 
compounds which can react with tm 
groups of the polyurethane polytr - 
crodslinking agents are known ir 
contains carldoscyl groups as functi 
xeaction, the crossUnking agent 
melamine-fonnaldehyde resfn, a 
5, 137.967, to Which it is referred i 
are susceptible to a crossUnking 
groups into the polyurethane 
desczfbed in US-A 4,598, 121, to 



Since crossliziking agents sucdi as 
toxic and have negative eHects on 
functional and reactive vinyl 
polyurethane disperBion. They hav 
typically reserved for vfxiyl-type 
decrease of the minimum film fc 
of the poljrurethane component 
an improved perfomiance due 
restzictions linked to a limited 
polymer as used in the present 
encoiippass all iypes of polymers 
radical addiiion polymerization 



po 



: or 



po 



I of 



be 



The vinyl'typQ polymer may 
poiymeilsation techniquep prefera' 
miniemulsion pollymerisation* 

The vinyl-Qrpe ijolymers for use in 
average molecular weight within 
100,000 and 500,000. * 

The emulsion polsonerisation of th( 
methods, for example by iiafng 
above-mentioned monomers is 
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lona 



if the lunctionalily present on the 
linking. The term "crossUnking agenr as 
ihictive and encompasses all kinds of 
ithane pol^dr, preferab^ with functional 
a three-dimiMisional network. Siutable 
art For example, if the polyurethane 
ips which are susceptible to a crossHnking 
a trifunctional aziridine compound or a 
escribed in US-A 4,301.053 and US-A 
If the additional functional ^t>ups whi€±L 
are obtained by incorporating hydrazlde 
isUnking agent can be fomaldehyde, as 
for details. 

compounds or formaldehyde are relatively 
of the composition, it is preferred to use 
as crosslinking agents for the 
Lonal benefit to [i) add additional features 
:e an excellent aging (fi) participate to the 
iperature wjM±iout sacri^tog the hardness 
amoimts of coalescing aolv^ts ftii) offer 
r-crosslinking reaction without geno^tlng 
tcHdcity problems. The term "vinyl-lype" 
is not speciGcally restricted and shoxdd 
>le by polymerization, preferably by free 
monomer. 

by any siaitably Bree-radical initiated 
itiision po^ymeti^tion or altematiu^ biy 



at invention may preferably have a wei^t 
of 10,000 to 500.000, preferably between 



jjers may be carried out according to kziown 
L process v^erein a pre-enmlsion of the 
into a reactor containing an aqueous 
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solution of a finee-tadlcal initiator 
and 95'C. preferably between 75" \ 
hours to complete ttie reaction. 



The pre-emulsion of the monomeJ 
stirring to an aqueous solution of a- 
such as for example lauxyl sulfate 
disulfonate, allsylphenoxypoly(e«j 
combination thereof or diaUiylsulf I 
from 8 to 12 caxbon atoms. Most 
is used. It Is to be understood that 



Conventional free-radical initiators 
such as for example hydrogen 
15 persul&tes or ammonjmn persulfet ^ 

Vin^^-type monomers are 
monoethylenicaUty unsaturated 
monomers which may be used for 
from the g/mxp comprlsihg 



a) o^-monoethylenlcally imsa 
acrylates and alkyl methactylates, 
atoms, such as methyl methaciylai 
emylhexyl acrylate, isoodyl acrylatt 

b) a,B-inonoethylenicaUy uxisa 
esters like hydroxysdkyl acxs^tes 
alkyl residue of 1 to 1^ carbon al 
mcthaciylate, J 

c) vinyl substituted ^xx>matlc h; 
the like. i 



id h^ed at a canstazit ten^eiature between 60" 
. C, for a period of 1 to 4, preferaMy 2 to 3 

•i ; I 

Cjan e prepared by adding each monoxner with 
•:emi slfier. preferably an anionic type emulsifier, 
^od prlbenzenesulfonate, dodecyl dipheiqrloxldi 
en^jcy). or (propyleneosy)sulfetes and 
±es. wherein the alkyl residue may have 

*ty. a iwnylpheno3grpoly(ethyleneo3gr}stilfete 
to emulsiQers may also be used. 

for the p«»|ymert8aUon of the monomens. 
jie, tert-butyttydroperojdde. allcali metal 



Ltel 



35 d) a.3-ethy]enical]|y . unsaturai^ 
mettiaciylainlde. zneOiojsymethylac 
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etlqdenically unsaturated. preferably 
Pr^eired ethylerficaDy unsaturated 
ation of the vinyl-type polymer are selected 

IcaiUojsylic add and their eaters like alkyl 
jhave an allqrl residue of 1 to 12 carbon 
'1 aciylate. ethyl aciylate. bulyl aciylate, 2- 
aciylate and dodetryi aciylate, 

carboxsrHc acid and their functlonaUsed 
~ ^l.methaciylates. vtach have an 
as hydroagrefliyl aciylate. hydra:Qrethyl 



ions such as styrene. a-roetbyistyreae and 

■bonanades such as aciylamide, 
N-aaethylblaciykmjide and the'lflse. 



e) vixxyl esters of aliphatic aci4s 
(versatates are esters of tertiaxy 
length), 

9 * viziyl cMoxlde and vtoylidene chlo: 

0 monoetbylenlcally unsaturated 
styrenesulfonic add, 2-aciylaxn :do-2 
metfaacrylate, S-sulfopropyl methac tylate 

Necessarily, at least one of said n ono^ 
between carboxylic and sulfonic adds. 
vinyL alkenyl, alkinyl, halogen, 
carbonate, sflane, acetoacetoxy, 
mettiylolamide N-aJkojgr-niethyl-aniine, 
the vinyl-iype polymer coniains funcUoni 
reactive groups of the polyurethanjs pd 
or after application of the coating irompc 
said monomers xnSiy be an a^-mdaoi 
as acrylic aidd, methacxylic add, li:aconi 
like, and present in an amoto&t o4 0 to 
polymer. 



It can be advantageous to use an 
moncnaier addition feed known to 
shell or assimilated parttde 
giving at the same time an ixiipn>vec i 



CTWlsi 
ihose 
mozpEiology 



In SI prefeixed embodlm^t of the 
contains a crossIinlsSng agent, wherein 
as described above which 
acetoacetojcyalkyi ester groups 
containing anionic salt groups, 
pdymers with chain-pendant 
po^erijKlng vinyl-type monomers 
vii^l-type monomers contains bsx 
embodiment, the vinjA-type 
CH3 wherein Rl represents a 



ccm 

capable II 
pri sfciBb] 



: acetoacet 



as 



nionoiz lers 
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^ vinyl acetate, vinyl versatate and the like 
VUc adds having C9. CIO and Cll chain 



such as the alkali metal salts of 
byl-propanesulfonic acid, 2-sulfoethyl 
Id the like (internal surfectants). 

mtist contain a functional giroup dbosen 
K Irjrdroxy, amine» aciylic, allelic, 
aziiidine, ald^iyde, ketone, anhydride, 
ide, ureldoalkyl, N-metlqrlolanJlne. N- 
ir-methyl-amide, or the hke. Hence, 
which can bind to the crosslinkable 
r. so that crosslinldng is achieved durtog 
Itlonjto the substrate* In particular, one of 
unsaturated caxbOKylic add, such 
i:beta-caxb025rettoyl(meth)aciyiateor the 
preferafc^ 1 to 5% of the vit^-i^pe 

polymerization process with a sequential 
Hed in the art in order to obtain core & 
help the likn fomiatlon process while 
» 8jnd resistance of the coating. 

! 



cross 



the aqueous coating composition 
slinking agent is a vSnyl-type monomer 
asj fiinctional groups chain-pendant 
rpct with the pol3nirethane polymer 
cartDQxylate salt groups. Such vinyl-type 
7i ester groups can e.g. be prepared by 
" above, wherein at least a part of the 
Lcetc^cyalkyl ester group. lu a preferred 
^e tl<e g^eral formtda R1-0-C0-CH2-C0- 



CH2^ 3R'-CTO-R"-group or a CH2=CR'R"-group in which 
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I 

R* is -H or -CH3. and R** is an aoJl reslJ 
prererred monomers of this type ar^ ace 
methaciylate. * 



5 The axnotint of the monoetfaylL 

acetoacetoKyallQrl ester group ma^jr gem 
preferably from about 5 to 50wt% aijK 
poi^ymer. j ' 

i 

10 Hius, the preferred ciossUnking agent 
pendant acetoacetoxyalkyl ester funct^ 
radical addition polymerisation of at 
monomer containing an acetoacetojQ^ 

ethylenicaJIy unsaturated monomer ^ d 

I 
I 
I 

Vinyl-type polymers containing cHain 
groups and methods for produistag 
5,541,251. 

Tlie vizorl-^e polymer can be comi ?aied 
composition by dlsperstog both coxnpi 

I 

In another embodiment, the vinyl-type p 
or preferentially several vinyl-type fnoni 
polyurethane dispersion. AItemati\|ely. i 
. polymer in the presence of the vinyjl-tyiji 
teiminated poljrtirethane prepolymer ha^ 
octension with a capping agent in tjhe p|r< 
polymer having functional groups, 

Finally, it is possible to mix: the pre] 
polymerise in the solvent phase (olr ev 
in the solvent phase and then to neutrad 
mix into hybrid particles. 

Ilxus, in the most preferred embqd: 
polymer contains additional fun( 
reaction and which are an anient sali 
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le h|ylng 1 to 12 carbon atoms. The most 
itokyeflqrl acxylate and acetoacetoxyethyl 



unsaturated monomer ccmtaining an 
|vaiy from about 1 to about 80wt%, 
lost' preferably 6 to 20wt% of ttxe vinyl 



\ a s^yl-type polymer comprising chain- 
groups, preferably formed by the free- 
[?as^; one monoe&j^enicatly unsaturated 



group with at least one other 



d pbove. 



^daht functional acetoacetoxyal^l ester 
potymers are e,g. disclosed in U5-A 

t|^e polyurethane polymer in an aqueous 
irx an aqueous medium, preferably water. 

Hi , 

is formed in situ by polymerizing one 
^rs )iH;the presence of an aqueous 
[:^S9jpossible to prepare the polyurethane 
olyixier, by subjecting an isocyanate- 
;.araonic salt functional groups to chain- 
5nce1 of an aqueous dispersion of a vinyl 




•^7n^ with visssi type mozuanets and to 
to add a prefixrmed vinyl <ype polymer 
jaij^disperse In watw tiie intUxiate po^iner 



■j 

(Df 'lie present invention, ttoe polywethane 



f 

'iapsjwbich are susceptible to a crossUnlsSng 
•u|: praferab^ a group COOM or S03M. 



5 
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•whereto M reprMents an alkali Aw 




require eiqiensive and potentiaHy tc oAe 



or an animoniunitetraallsylaimnonlum or 

in trT.Q_A EC sr>n ntri 



tetraalkylphosphonluia group, as AeOnWin fas A s sat 9«i ^ 

alter fnxn-rc™. T^^. cLpofio J iX^rr*^ '"^ 

^ .T°°1ll^ye|a remaricabty long pot-life and do not 

1 "ifSf agents. 

In an embodiment of the present Ir 
composition comprises axe polyxireL«„ 
weight zailan of 10:0 to 1:10, pnsfwLbly . 

i 
t 

The aqueous coating composition o|- 
crossllnking agents. e.g. polyfanMcina; 
Including carbojsyiic and sulfonic LLia 
vinyl, alkei^yi. alklnyl. halogen. 'La^ 
caAonate, sflane. acetoacetcay. 'i£rbo| 
tnethj^olamlde N-alkoxy-methyl-anAe, 
other crossUnklng agents may be p|e^, 
in combination Trtth one another ot L 
Which crosslinldng agent should [be 
functionality in the po^rurethane pfbL 
by a skilled person according^. f f 

If desired, the isompoaitions of the 
substances (addltbres) which m^ be 
or improve desirable properties or tii 
include bioeides. antioxidants. pij|i 
known surfectants. leveling agents] 
foam control agents, thickening ^1 
stabilizers, ivaz^es. etc. rh^ compflion 



dispersions in "wafer, for 



example' 



polyethylene, polypropylene, po.^ 
polyvtaylidcne chloride, polyactylii 
dlspoBions. I'l 

The cposslinktoig agent and optional au.. 
into the aqueous dispersion by stinj^ to 
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described above, the aqueous coating 
poljner ahd the vinyi-type polymer to a 
> 4:1 and more prefisrably of 1:2 to 2: 1. 

.ent mvention can comprise additional 
jotd^ules having, reactive fimctioaailtles 
>cy^tes, hydrojiy. amine, aci^, allylic 
|az«ridlne. aldehyde, ketone, anhydride,' 
•"|e. ureldoalkyl. N-methyiolamine, N- 
?xy-methyl-amide. or the Bke. these 
Y| aqueous coating composition alone or 
j j|nyl-iype potymer as discussed above, 
jlpends on the ^ of crosalinkable 
' [the crosslin&tog agent can be chosen 



tvention may include other auxlllaiy 
le final composttlon in order to in^»art 
|ndeslrable properties. These additives 
q>loranta. pigments. sUica sols and the 
ite. huwectants, antifoaming ^ents. 
agents, heat stabillzErs, XJV-iigtit 
jaOso be blended wSOi other polymer 
acetale/vacsatate. epmy resins, 
•..|;|polybutadiene. polyvinyl chloride. 
|ier homopo^ymer and copolymer 

f • 

^ubstances or additives are included 
manner. 
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The aqueous coating compositions ^tali% MA a total soUds content of fmm about S 
to eSwtt*. preferably from about 30: to p^J[inore preferab^ from 30 to 35wt»&: a 
-vi8Cosl«y measured at 25''C of 10 to; 50( 

II* 



value of 7 to 11, preferably of 7 to 9; and 
6 zun, preferably SO to 300 rim, moj^ 

temperature may preferably range from O 

The adhesive or protective aqueousjcoat 

applied 1x> -wood, which is the prinl^ 

other substrate including not Umil i-aHxyf 

gjass fibers, ceramics, concrete, leather. 

purposes and hy any convent&onaii met 

also spraying, dipping, flexographv ani 

elevated temperature. [ 

# 

The foUowlng examples are ^ven fcni illu 

II 

The dty ccmtent was measured b|>; 
diying procedure requests 2 hours ^ : 

J 

Ihe pH is measured u$jng a conveAt 

The viscosity (i^) of the aqueous p< 
BrooklieW RVT Viscometer, uslngj'splnt 
2B under 200 mPa s or spindle No. 2fai 50 



xnPa 8, and Is escpressed in mPa.s 

The average particle size of the 
light scattering using a Malvern 
and is expressed in n-m. 



The grits value is .the amount of r^ dutj j 
sieve and is expressed in mg/liter. 



35 The polymer blends are ptepared 



idei^ 



with UCECOAT XE 430 (thickener) in v 
and with a coalescing a^nt only wihLn 
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^js, preferably 100 to 500 njPa s, a pH 
ge particle sisse of about 10 to 1000 
50 to 150 nm. The fBm forxxiatlon 
more preferably Irom O to 5^*0. 



'^jjp^osition of the Invention can be easily 
ion for this invention, but also to any 
sr. cardboard, plastics; fiabrics, glass, 
and the like, for industrial or domestic 
Luding brushing azid roU coating, but 
igraphy. at room temperature or at 



the invention. 



ic method and expressed in %. The 



liter fitted with a glass dectiode. 

erslons was measured at 25*»C with a 
1 at 50 rpm when the viscosity was 
rhen the viscosity was higher than 200 



ier dispersions was measured by laser 
Processor types 7027 & 4600SM, 



lie poller dispersion filtered on a 50^ 



u 



^^^^ agitation aad formulated accordln^y 
tbj obtain a viscosity of about 1000 mPa.s 



i in the text 
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Except othezwlse stated, the 
a brush; 3 coTisccutive xinifi>nn layers 
between the layers always fbUowedjiby a I 
been applied to the substrate, thefs-lay 
temperature (23'*. 50% relative huiilkity]E 



The Konig hardness is assessed a^corci 
coating is applied on a glass pllte 
conditioned room {23»C. 50% h\mil|uty)| 
hardness Is made after Ihour, 4hows, I'l 
equQ>ment. Tbe pendulum records] the | 
fixed an^es. High oscillation vahiesTcoi 

• ■ 1 

The Mifldmal Film Fomnation Temporal 
15 is applied on a stainless steel platfe wit 
with a top cover to prevent air la 
mmlTnuTn fempCTature delivie riTig a 

The quality of the film is assessed £ 
20 asid allowed to dxy at 23'*C and S0?l ht 
the quality of the film formation m ob 
micro-crack defects. The same testjjcan 
1-5 scale (5 = no defects). 



25 The dariiy is assessed as follows: a |lOO j 
substrate Qi^eneta) and on a glassi|>lat« 
conditioned room {23"C, 50% hummiiy) | 
the film haze and/or whltmess (oa Le: 
made and a quotation is given on gi'L-S 

SO clarity is ^qpected to prtwide coatii wi 



;se 



Ihe stBixi resistance of a coating is^ 
a microscope glass on the coating ikd I 
substances used are cold and hot ^ 
Hie stams . are washed after a flcoup 
isqpzppanoL The remaining stairs ^e* 
high value (6) is expected to prt|4de 
product spillage. 
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5d i brmulations are applied on -wood using 
prepared with a drying time of 1 hour 
atlelmbblng with sand paper. After having 
actings are allowed to core at aniblent 
I a Period of 7 days. 

o -DIN 53157 as follows: a 100 (wet) 
Meyer bar. The film is placed in a 
Is allowed to dry, A measurement of the 
7^ 4 ;days, 7 days using a Konig pendulum 
^fflfltion time in. seconds (s) between two 
I to hij^ coatings hardness. 

I is assessed as fiiUows: a wet ^^*in g, 
ble temperature gradient and covered 
le film is allowed to dry, and the 
\ scratch resistant coating is recorded. 

; a^boating is made on wood using a brush 
rwjAfker 24 hours, the coating is dry and 
jksing a microscope to order to detect 
|er©rmed at 5*C. A quotation is ^ven on a 



kt) coating is applied on a black reference 
^ing^a Meyer bar. The film is placed tn a 
1 is| allowed to dry. A visual assessment of 
p aid the flhn tranisparency (on glass) is 
p (],:= white, ha^ 5 = transparent). Ahi^ 
|tn excellent and decorative aspect 



K putting a test substance covered with 
^ hours (1 hour for hot water). The test 
[, anomonla, ethanol and red wine^ 
>f rubs using a tissue saturated with 




ise(| visually using a 1-5 scale, 5 = best. A 
protection against any household 



5 



Tlie solvent resistance is assessed by di 
peace of cotton rag saturated with water 
forward and backward motion, The^rep 
required to break through the coating. A 
resistance. 

• 

The scacatch resistance of the coatings is' 
and moved ovw the coating. Hie Tcisult 
10 scale, S » best. A high scmtcih resistlmce 
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protection to the substrate 



J 



ps made bjr piessiiig the coating with a 
ol 1:1 or with acetone while applying a 
|,umber Is the number of double rubs 
Lue (>100) is expected for an optimum 



.es#d using a coin which is firmly pressed 
damage observed is referred to a 1-.5 
ne&ssaiy to tmpart long teraa mechanical 



gsiye. 



;tape fizxnly pressed on a cross-cutted 
test can be made when a drop of 
g area for 2 hours. The damage to the 
y5 scale. S a best. A high adhesion (5) 
•bond between the coatixig and the 



BR|iymfir reaction mixture was measured 
|d, aiid is expressed In meq/g. 

blvent usage are modified Cue. the 
i^ljunchanged) fin examples 4-8. the 



The adhesion was measured using an ad 
coating area and removed rapidly; the 
water is in contact with the cross^riittedl 
coating due to adhesion loss is esqiresse 
16 necessary to ensixre a strong 
substrate. 

The isoQranate content in a polyurekanj 
using the dibirtylamine bajck-titxatlo^pi ; 

In examples 1-3. only the proems 
po]3ruiethane polymer compositlorl. rej 
composition of the polymers is beingri 

Comparative eample. Reference synJhesiJf J^' l ^th standard process using NMP, 

aechanlcal stirrer, a thermocouple, a 
vas charged with 216^ g of N- 
li<||having an ararage molecular weS^t 
?oJjXindensation of adlplc sUdid and 
ia|9l, 41.0 g of dimethylol propionic acid. 
Lte|and 0.8 g of dibutyltinlaurate solution 
itlcm: catalyst* The reaction mixture was 
jnc^^ation process was maintained until 
' polyuretihane prqpolymer was cooled 



thd 



A double*wall glass reactor equipped 
vapor condense and a dropping ful 
methylpyrroUdone. 141.5 g of a polyest 
-670 Daltons and obtained bvl 
neopentylglycol, 42.6 g of cyclohexaife . 
383.9 g of methylene bls(cyclohe2^i isoi 
in acetone [at 10% concentration) \aB 
heated up to 90«C with stirring. an4 the 
the isocyanate content reached 1.58*^hieq 



el 
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down to 70°C, and 30.3 g of ixiethy^ 
homogenous solution occnxzred. i* 
Hie prepolymer solution was transfe. 
equipped with a high shear cowless-iype 
5 30°C) and 0.2 g of Dehydran 1293|'(antj 
complete after about 10 Tninutes ok st_ 
down below 20**C. 68*1 g of 2-metiiyl-pl 
were slowly added under efficient agEtatiol 
3 hours more. Hie aqueous disp^^ioi 
10 Oltered an a 100^ sieve to deliver a kabli 
of about 30.0 %« a viscosity of 100 mPa.i 
50 nm and a grits content below lod^/ 
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Comparative example. Reference synthJ 
acetone. jf 

A double-wall glass reactor equipped 
vapor condenser and a dropping fuzmel ' 
of a pol^rester diol having an average}moJ 
the pojycondensatian of adSpic acjid 
diznethanol, 411.0 g of dimethylol ps^pic 
isocyanate) and 0-8 g of dibutyltiidajiiralj 
as reaction catalyst. The reaction xfii 
solvent (56**C) with stirring, and the 
isocyanate content reached 1.58 me5i/g. 



added as neutralizing agent until a 



ov^ 5 minutes to a dispersion vessel 
>r and containing 126S.2 g of water (at 
|l The dispersion of the polymer was 
id the restating product was cooled 
i|&iamine dissolved in 68.1 g of water 
iniplete the chain extension and left for 
|f a|iialljr reacted potyurethane-urea was 
lolytoethane dispersion with a dry content 
of about 8.0, a particle size of about 

I ■ 

oB PU 2 witii standard process ngfrig 



iiechanical stirrer, a thermocouple, a 
red with 216.2 g of acetone, 141.5 g 
jwei^t -870 Daltons and obtained by 
^pent^^col, 42.6 g of cydoheasane 
383.9 g of methylene bis(q]^ohe^ 
ion in acetone (at 10% concentzatlon) 
[heated up to the boiling point of the 
ion process was maintained until the 
prepolymer solution is cooled down 



homogenous solution occurred. | 
Ihe prepoltymer solution was traiisfc 
equipped with a high shear coaJlessrlj^e 
S0«C) and 0.2 g of Dehydran 129^ (an 
complete after about 10 minutes o ? s 
down below 20°C, 68.1 g of 2-metliyl 
were slowly added imder efficient a^lteitl 
3 hour more. The polyuretiiane d^i 
then warmed up to 50^C and the a 
agitation until the free acetone leve^{reacj 
of a gentle agitation, the aqueous di^e 



•*3^"iJ^eHjereladded as neutralizing agent until a 



er 5 minutes to a dispersion vessel 
• and ccmtainSng 126S.2 g of water (at 
a. The dispersion of the polymier was 
If*^ the resulting product was cooled 
^ ^diamine dissolved in 68.1 g of water 
Implete the chain extension and left for 
is transferred to the stripping vessel, 
stripped out under vacuum and 
le below 0.15%. After about 1 hour 
fully reacted polyurethane-ux^ were 



filtered on a 100^ sieve to deliver ajstabSlpoljirethane disper^on with a dry content 
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of about 30,0 %. a viscosity of 100 niPa J 
nm and a grits content below 100 m^l 

r 

Example Reference synthesis of Pli 'a 
5 using Dowandl PGDA. ■ f , 

A douUe-wan glass reactor equi|^li 
vapor condenser and a dropping fuimel 
141.6 g of ^ po^i^ester dfoT having ^ 
10 obtained by the polycondensatlonf|)f 

cycaohexane dimethandl, 41.0 g of iLnel 
bistcgrdohexyl isocyanate) and 0.7 g|jf , 
concentration) as reaction catalyst, "me 



stlirlng, and the condensation proc«ps 
leached 1-86 meq/g. The polyuretliLie 
30.3 g of tilethylainlne were added M nefl 
occurred. 1390.3 g of water (at 30»(l) 
added under vigorous agitation to mc 
point. After about 10 minutes of stiirbig^ 
and ttie resulting product was cooledj b( 
dissolved in 68.1 g of water were aloijly i 
chain extension and left for l hour ie 
aqueous dispersion of a fully reactedLol 
to deliver a stable polyurethane \ 
_ viscosity of about 100 ixiPa.s, a pH 4| abj 
gdts content below lOOmg/L 

Exaxnp le. In this synthesis of FU 4 i 
there is a variation of the coalesdni Isc 
to-sy^enedianune). 

A double-wan ^ass reactor equippdS wll 
v^or condenser and a dropping fimnrij 
161.7 g of a polyester diol havjng i" 
.obtained by the poijwsondensation tef 
qydohejcane dimethanol. 46.9 g of |ime^ 
bls(cy<dohe3cyl isocyanate) and 0.3 g 
concentration) as. reaction catalyst, •flie r 
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P# of about 8. a particle size of aboutSO 



5; 

^-el "coalescent-in-^thesis*' process 



a, mechanical stirrer, a thermocouple, a 
is <^iarged with si.o g of Dowanol PGDA. 
^ag|imolecular weight -670 Daltons and 
a»d neopentylgiycol, 42.6 g of 
ylolEippianfc acid, 383-9 g of mefliylene 
^ f*"^** solution In acetone (at 10% 
Ibg mixture was heated up to go^C with 
mintamed unta the isocyanate content 



St, 



[e ni 



! 



ler was cooled down to 70"C, and 
agent until a homogenous solution 
of Dehydran 1293 (anti-foam) were 
|solution beyond the phase inversion 
'«Tsion of file polymer was complete 
68-1 g of 2-nietlijd-pentaned!amlne 
ader ^Bdent agitation to comidete the 
3 hour of a gentle agitaUan. the 
Le-urea were filtered an a 100/i si^ 
Lfh a diy content of about 30 %. a 
parUde size of about 100 nm and a 

l^el "coalescent-in-synthesls*' process. 
Jgtyde DMM) and the chain extender 



lechanlcal stirrer, a thennocouple, a 
iarged with 104 g of Proglyde DMM, 
jbolecular weight -670 Daltons and 
|Cid 9nd nebpentylg^ycol. 48.6 g of 
propionic acid; 438.8 g of methylene 
-lautate solution in acetone (at 10% 
jimlxture xwas heated up to 90"C with 



stixTtng, and tbe polyccmdeixsatioii pro{ 
content reached l*8&zneq/g. The pci 
and 35.0 g of fxiethylamine were ^ 
solution occurred. 1402.9 g of watei 
5 were added under vigorous agltaton' 
inversion point. After about 5 minutes o| 
complete and the resulting product 
sQ^lylenedlamine dissolved in 302.21 g. 
agitation to coxx^lete die chain extei tslonj 
10 aqueous diversion of a fully reacted pol 
to deliver a stable po^reOiane dispeisid 
100 znPa.s. a pH oa8, a partide *siz4 ca 1] 
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Example- In this synthesis of PU Sj^t 
there is a reduction of the isocyaJiate/ 
prepo^roer molecular weight and afedi 

A double-wall glass reactor equipi 

vapor condenser and a dropping 

268.4 g of a polyester diol hat?teig| an 

obtained by the pol^randensatloii of 

dixnethylol propionic add. 309.2; g < 

dibutyltinlaurate solution in acetorit (at j 

reaction miactute was heated up .tio 9C 

1 ' 

process was maintained until the isc 
polyurethane prepolymer was coolea do^ 
added as neutralizing agent unta a|hom| 
(at SO'^C) and 0.7 g of Dehydran 1293 
to the polymer soiuttori beyond' thi ph 
stirring, the dispersion of the poljimer 
cooled below 20'»a 59,6 g of ni-aylyl^i 
slowly added under efficient a^ltatfon 
hours of a gentle agitation. The a 
urea was filtered on a 200/i sieve tfo d 
dry content ca 30 %. a vlscosUy cJ lOQ. 
and a grits content below 100 mg/1 
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maintained untQ the Isocyaxxate 
epolymer was cooled down to 70*^0. 
jtzalizing agent imtll a homogenous 
|id 0.8 g of Dehydran 1293 (anti-fbantf 
Rpolymer solution beyond the phase 
?g, the dispersion of the polymer vma 
poled below 20°C. 100.7 g of m- 
||r were slowly added under eJBBcient 
: for 3 hours of a gentle agitation. Ute 
li "*€f^^""^^ ^'^"^ Altered on a 200^ sieve 
iH 1:1 *cy content ca 30 %, a viscosity ca 
I agrlts content below 100 mg/L 

"coalescent-in-synthesis* process. 
yl ratio (1.6) implying and increased 
lane wei^t contents. 

jiechanical stirrer, a thermocouple, a 
iharged with 91 g of Proglyde DMM, 
|rg@y molecxjlar Ts^el^t --670 Daltons and 
'^^f IH** ™d neopenty?gbrco2. 41.4 g of 
le]?||bis(cyclohe3grl isocyanate) and 0.7 g of 
Lcentration} as reaction catalyst The 
stining, and the polycondensation 
ifm content reached 1.39 meq/g. rb& 
- ''ip^Cp and 30.6 g of tciethylamine were 
^ solution occurred, 1236,6 g of water 
were added under vigorous agitation 
point. MbsT about 5 minutes of 
iplete and the resulting product was 
je dissolved in 178.6 g of water were 
Lete tiie cshain esdension and left for 3 
^ Ion of a fuBLy reacted potyurethane- 
jstable polyurethane dispersion with a 
« Ij a pH ca 8, a particle size ca 100 nm 
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Example. In this synthesis of PIJ q\ 
there is a stoechiometric replacement of | 
dimethylol butanoic acid ODMBA). 'a 



A double-wall glass reactor equipp'ed 
vapor condenser and a dropping 
256.6 g of a polyester diol liavingj| 
obtained by the po^ycondensatlorill of 
dJmethytol propionic add. 307,0 g o|met 
dlbutylttalaurate solution In aoetozJ (at 1 
reaction mixture was heated up tl, 903 
process was maintained until thij is 



isoc 



polyurethane prepolymer was coole^ dc 
added as neutralizing agent until ajiiomj 
(at 30«»C) and 0.7 g of Dehydran 12i (g 
to the polymer solution beyond tli^J 
stlrrtng, Hie dispersion of the pdfyil 
cooled bdlow 20''a 56.7 g of m-xyl^enc 
slowly added under efficient agitattiin tol 
houns of a gentle a^tatlon. The aqjij 
urea was Jaltered on a 200p: sieve 4 d( 
dry content ca 30 %, a viscosity cj| 100 
and a grits content below 100 mg/l,| 

. I 

Esample. In this synthesis of PU 7 jwithi 
there la an addition of trimethylolpj p 



A double-wan glass reactor equ^ld 
vapor condenser and a dropping 
228.0 g of a polyester W having} 
obtained by the polyc6ndensatlo3|of r 
dimethylol propionic add, 6.1 gj|bf' 
bis(cycIohexyl isocyanatp) and 0.7 J of.' 
concentration) as reaction catalyst 
sttortog, and the polycondensatio 
content reached 1.47 meq/g. ihie p 
and 33.6 g of trlethylajnine were I 
solution occurred. 1252.8 g of watel(at 
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r 



.n?vel "coalescent-ln-synthesls" process, 
dloaetlqrtol propionic acid (DMPA) by liie 

j 
I 

I 

I 



o-as 



[ipic 
raene 



aiechanlcal stirrer, a thermocouple, a 
jdiarged with 91 g of Pto^e DMM. 
molecuJar weight -670 Daltona and 
add and neopenlylglycol, 45.4 g of 
blsCcydohejgrl isocyanate) and 0-7 g of 
concentratloid as reaction catalyst. The ■ 
wllh sturlng, and the pofycpndensaflon 
content reached 1.38 meq/g. The 
to |o»C. and 30.6 g of triethyiamlne were 
lencife sohition occurred. 124S.1 g of water 
Vo« Y ^««ler vigorous agitation 

ta^|relon point. After about 5 minutes of 
cW)lete and the resulting product was 
^e dissohred in 170.2 g of water were 
lon^jete lh& chain extension and left for 3 
"sp«jrsion of a fuHy reacted potyurethane- 
.4 stable poljrurethane dlspetsion with a 
a pH ca 8. a particle size ca 20O xsm 



ieji3vel -coalescent-in-synthesis" process, 
jresulting in a branched EffepoJ^ymer. 



' aechanlcal stlirer. a thermocouple, a 
, jchaiged with 91 g of Proglyde DMM. 
molecular weight -670 Daltons and 
^ neopentylgfycol, 44.6 g of 
ief|rlolpropane. 330.3 g of methylene 
|>ut|l jinlauxate solution In acetone (at 10% 
Lctlo: a mijcture was heated up to 90°C with 
ssjvU maintained until the Isoqyanate 
larie prepolymer was cooled down to 70»C, 
s II jutrallztog agent until a homogenou^ 
'-Hid 0.7 g of Dehydran 1293 (anti-foam) 




were added under -vigorous agitafgon; 
inversiozL pdnt. After about 5 mtm 
complete and the resulting 
3Qrl3^enedjamine dissolved in 192.| gt 



agitation to complete the chain extefisioxMnd left for 3 hours of a gentle agitation, The 
aqueous dispersion of a fulty react^ R|WBuret|ane-urea was filtered on a 200^ sieve 



to deliver a stable polyurethane dis|eisi< 
100 inPa.s, a pH ca 8. a particle 



cat 



10 Bicample. In this synthesis of FU 
there is a neutralization of the p6\ 

A double-wall glass reactor equip 

15 vapor condenser and a dropping 
258.4. g of a polyester diol ha^ 
obtained biy the poIycondensaUi 
dimethylol propionic acid, 309.2 g 
dlbul^tinlaurate solution in ace 

20 reaction tnis^re was heated up 
process was maintained untU 
.polyurethane prepolymer was coo 
dissolved in 420.0 g of water (af| 
hoxnogenous solution occurred. Th 

25 Debydran 1293 (anti-foam) were adi 
the phase Inversion point. Aft» s 
polymer was coxiqdete and Qie res' 
sy}^enediainine dissolved In 176:; 
agitation to complete the chain 

30 aqueous dispersion of a fully rei 

to deliver a stable polyurethane dii 
100 m]Pa.s* a pH ca 8» a particle 

Comparative CKample. Reference f 
35 wi^OutAABM. ' . 

26*6 g of an aqueous solixtlon oi 
n=:10 (solids content of 34i 
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9( 



theipotymer solution bej^nd the phase 
c stiirmg, the dispersion of the jKflymer was 
;as: cooled below 20'*C. 64.2 g of m- 
watfer were slowly added under efficient 



wita a djy content ca 30 a viscosity ca 
[and a grits content below 100 mg/L 



Povel "coalescent-in-syxxthesis*' process, 
caustic soda Instead of txiethylatnine 



Lcchanical stirrer, a thermocouple, a 
was|chaiged with 91 g of Proglyde DMM, 
molecular, weight -670 Daltons and 
lipicjacid and neopentylglycol, 41.4 g of 
m^l kTlenl his(cyclohe^l isocyanate) and 0.7 g of 
(4^W)% ocnxcentration) as reaction catalyst. The 
'^m stirring, and the polycmdensation 
content reached 1.39 mi&q/g. The 
I 70''C. 12.2 g of sodium hydroxide 
added as neutralisarxg agent until a 
!840.0 g of water (at 30*>C) and 0,7 g of 
jorous agitaUop to the reactor beyond 
oxtes of Stirling, the dispeiBlon of the 
»dp|rt was cooled below 20''C. 58.8 g of m- 
wafer were slowly added under efficient 
tdfl^ft for 3 hours of a gentle a^taUon. Thst 
-urea was ffltered on a 200^ sieve 
a dry content ca 30 %. a viscosity ca 
and a grits content below 100 mg/L 



sis 



af 'ACRYLr 1 using standard process 



n(fnylphen3dpo]y(o:^thylene)sulfate with 
28.6 g of an aqueous solution of 



5 



10 



15 



20 



25 



30 



35 




it 



nonyIphenQ3qfpolyto2gretl^lene) wld n= 

potasssiim salt of 3-sulfopropyl m( 

contaixiing 290.0 g of deminerali^ll* 
410.0 g of 2-ethylhex7l aciylate aJk 1 ^' 
strong stirring, and resulting in thlji 
persulfete were added with stirrllg t*' 
mentioned aqueous solution, of Jiny] 
demSneralizcd water and heated ul '^o 
then added into the resulting toiaj^xre ffl 
maintained at 80"a for 2 hours to|fconf 
room temperature* lO.O g of a 25%1 (wi| 
slowly thereto. The resulting latex 



s, a pH of 8.5, an average particle ris^ I 
0-01wtt6, a grits content below St^Fmg 
ahout 17°C, This vii^^ polymer had'iib 

Example: Referenee synthesis of AC 



(solids content of 70wt%) and S.O g of the 
^te ^(Bre introduced with stining in a tank 
^en, 575.0 g of metlqrl methaoylate, 
Ig of aciyKc acid were added thereto with 
Jtionjof a preemulslon. 2.4 g of ammobium 
reactor containing 4.3 g of the al»ve- 
^nyI^oly(oxyethylene)sulfate in 720.0 g of 
fC. pie prc-emulslon prepared above tos 
er a jperiod of 2.5 hours. Hie reactor was 
ite t^e reaction and then aUowed to cool to 
laqufeous solution of ammonia wem added 
»y content of 48.0%. a viscosity of 315 mPa 



28.e g of an aqueous solution ofj 
jtelO (solids content of 34 
nonylphenoxypolytoxyethylenc) 
potassium salt of 3-sulfopropyl mi 
containing 290.0 g of demint 
385.0 g of 2-ethylhe3grl acrylate. sJfo 
'of acaylic acid were added thereto ^th; 
of a preemulslon. 2.4 g of ammoniiii i 
contalnixig 4.3 g of thef;' 
nonylphenylpoly(oxyetiiyi^e}sulfa^ in 
to 80'C. The pre-emulsion pz^aremliab 
over a period of 2.5 hours. Theitci 
complete the reaction and then alllwed 



|134jnm. a free monomer content of below 
md; a minimal flhn forming temperature of 
bacdtoxyalkyl ester functional groups 

' } 

iiag standard process With AAEM. 

i 1 ^ 

a n^yIpheny]poly(oxyea^lene)su]fate with 



I i 



^$.6 g Of an 



(w/w) aqueous solution of animoil 
had a diy content of 48.6%, a vlsc^lty ^|232 
size of 133 nxn. a fiee monomif 
chromatogr^I^, a grits co: 
temperature of about 20*C. 



- aqueous solution of 

(sojMs content of 70wt%) and 5.0 g of the 
^te ijere introduced with stEETing in a tank 
sr. Yen. 550,0 g of methyl xnethaciyiate. 
U^iac^^acetoxyethyl methacrylate and 15.0 g 
klrrlng, and resulting In the formation 
nilf^je were added with stirring to a reactor 
►^re-a^enUoned aqueous solution of 
of demtoerallaed water and heated up 
then added into the resulting rndxture 
maintained at 80^. for 2 hours to 
Ico^ito room temperature. 10.0 g of a 25% 



ESsample. Synthesis of ACRYL 3usf 
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tea 



a(^<|ed Slowijr thereto. The resulting latex 
'a s, a pH of 6.0, an average parttdLe 
'tj Sf below 0.01wt% CcontrcUcd by gas 
50, mg/1 and a mfnimRl film fbrming 



& aladl process with AASM. 



10 



15 



20 



25 



SO 



35 




51.3 g of an aqueous solution o| 
rx=10 (solids content of 30wt| 
norqrlphenQjgrpoly^Qjqyethyiene) 
witli sttatog In the reactor con 
seed latex made flnom the xadlcal 
(54.2), ljulyl aocylate &3.6i, 2-e 
liaving a diy content of 37%. a pnlftV. 
57 imi. The temperature Is raised ti 80 
the reactor. A mucture of 1062.S fljf si 
added during IhSO* with a parallel|iddli 
72.7 g.of water. The reaction m 
agitation. Then, a miJrtuie of 71.9 
43^ g of methactjdic atiid and 43. 
the reactor in a period of ih. ThM 
complete the reaction and then a» 

Cw/^ aqueous solulion of 

resulting product had a dzy oonten J 
average parttde size of llO nm, a 
by gas chromatogtaphy). a grits 
temperature bdotv- S'C 



Example, ^thesis of aCryl 4 wit 
of the glass tiansltloa temperature 
2-ethyihejiyl acryiate ratio; the 
maintained. 

S8.3 g of an aqueous solution of do^ 
content of 4Bt9t%) la lntroduced| 
demineralissed water. Then. 517.5 ^ 
aciylate, 57.5 g of acetoacetoxyeL 
added consecutively With a strong ai 
A reactor is charged with 828 g j 
solution of dodecyl oagrdlbenaene dl 
under an efficient agitation. The -J' 
potassium persulfate is added as 



] noTO4phenylpoMoj«yelhadene)sul£ate with 
: I4te g of an aqueous solutton of 
Ijsoii^s content of 80wt%) were introduced 
•"t.8 ^ of demineralized water. 444.6 g of a 
nation of methyl methacryiate (3). siyrcne 
iciyjate (17.7) and methacrtho acid and 
Id sm ahnost homodisperse particle size of 
" &-3 g of sodium persulfate is added to 
^ne and 38.5 g of 2-ethylhe3grl acryiate is 
of l4 g of sodtam persulfete dissolved m 
t^ed to react for a further 30' under 

1 methaciylate were added to 

' maintained at BO'C for 1 hour to 
lol ^ room temperature. 25.0 g of a 25% 
^added slowty to neutralize the latex, " 
f, apscosiiy of 100 mPa s. a pH of 7.0. an 
^mer content of bdow 0.0lwl»6 (controlled 
^l<m)50 mgn and a minimal flhn forming 



lard modified process and with a decrease 
- reductton of the methyl methacryiate / 
and carboxylic add fUnctianalitjr is 



then loaded Into the reactor over a ij| 
80'C for 2 hours to complete the " 
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j°2ene<Jisulfonate, sodium salt (solids 
a tank containing 36l g of 
5xyl |iethaciyJate. 657.8 g of 2-eth^hes5rl 
^fcij^te and 17.3 g of actyMc add were 
jO form a stable monomer pt^-emulsion. 
fer^ water and 3.8 g of an aqueous 
. ^dlum salt (solids content of 4Swt%) 

Hi) i ^^^^ ^ ^^"^ S of 

P«-^W3ion prepared ahove Is 
•"-^ "»^2 hours, and the reactor is maintained at 
Ipeteactor then allowed to cool to room 




tCTiperature and 3.8 g of a 25% (w/w) 
for neutralization. The xesultixig latex 
x3aPa.s, a pH ca 6.0, an average partidd 
below 0.01-wt% (controlled by gas cbrotni 
a xxiinlznal film forming temperature beloj 



E2Cample. Synthesis of ACRYL 5 wii 
neutralization of the polymer ^witfa caui 



10 76.7 g of an aqueous solution of dodecyl 
content of 45wt%) is introduced idi^i 
dexnlnerallzed -wafcer. Then, 1265.0 g o 
aciylate. 115.0 g of acetoacetoxjrethyl 
added consecutively with a strong agita 

15 A reactor is charged with 1656 g of 
solution of dodecyl osg^dibenzene 
under an efficient agjltadon. The zeactii 
potassium persul&te is added as the 
th^ losuled into the reactor over a perli 

20 at 80"*C for 2 hours to complete thq 

temperature and 1 15 g of a 5% (w/w) 
added for neutralization. The resulting 
200 mPa-s, a pH ca 6.0, an average 
of below O.OlwiP/o (controlled by gas 

25 and a minimal Dim fprming temperaturi 

Examples 1 to 6 

The polyurethane dispersions 0PU'l-3)|| 
30 and combined with acrylic latexes^ in 



1 

ecus solution of ammonia is slowSty added 
a diy contcsnt of 49%. a Viscosity ca 200 
jize ca 130 nm. a free monomer content of 
^grap|hyJ- a grits content below 50 mg/1 and 



st^dard modified process and with a 
soda instead of ammonia. 
•{ 

^dib^nzene disulfonate, sodium salt (solids 
in a tank containing 693 g of 
methacryiate. 885.5 g of 2-e11iylhexyl 
ladylate and 34.S g of acrylic add were 
to form a stable monomer pre-emulsion. 

id water and 7.7 g of an aqueous 
Lte;j'sodium salt (soUds content of 45wt%) 
vessel Is heated up to SO^C and 5.5 g of 
iatoi^. The pre^emulslon prepared above is 
f2.j5 hours, and the reactor is maintained 
T&e reactor then allowed to cool to room 
>\i^jsolut£on of sodium hydroxide is slowij^y 
a dry content of 48%, a viscosity ca 
le size ca 130 nm, a fi:ee monomer content 
tdgraphy), a grits content below 50 mg/1 

« .) 

ive| Ipeenr assessed alone as references 1-6 
lsi(l-6 as outlined in the table 1, 2 and 





POLYURJSOTMJNje ||| 


ACKmc 


COALESCENT 




POLYMER • 1 


i'lj 

POLYMER 

•■•Il 


ADDED after 






' I' 


synthesis 


Reference 1 


pu 1 i 








(I4ivtp} : III 


J 




Reference 2 


* ' 1 


1 
1 






(ACETON]^ 1 1 


,1 
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Table 2: polyuretfaane : aciylic hybrid | 

: I 

The diflereot polyiirethane dlspeisions 
banlxaessasdisdosedintableS. ! 



'I'" 

I { 



Reference 3 


J 1 


1 i 


1, 

I - • 

r 


8% Dowanol 
EB/DPM1:3 


Reference 4 


PUS :f 
(PGDA coalescent) \ \ 


it' 1 


\ 

I 




Reference 5 


PU3 , T| 
1 j 

(PGDA coalescent) 1 


■• * 
I* ' 




8% Dowanol 


Table 1: poljmretlis 


ane references (PU I-s! 


1' 1 

1 '■' 


1 




(50:50 dzy blend) 


POLYlIREriHANE ! | 
POCYMER • ; 

i 


11 ^ 
1 ) ^ 
I 


ACRYLIC 
POLYMER 


COALESCENT 
s^ynthesis 


Blend 1 


pui ; ill 
iNMP) ; i 


■! 


• ACRYL I 
fOMOAAEMEJ 




Blend 2 


pui 1 ; 

(NMP) ' ;||: 


1 j j;. ACRYL 2 




Blend 3 


PUI j ij| 

(NMP) : ! :| 


ACRYLS 
r •;' IUaEM. C&S) 


• 


Blend 4 


PU2 . 1 1 
(ACETONE)' ' 1 1 


: :.' 
' •!! 

r ' ^ 


ACRYL 2 
' (AABM) 




Blends 


PU2 1 1 
(ACETONE?. ' 1 


P •* * 

1; ^:!| 


ACRYL 2 
(AAEM) 


4% Dowanol PGDA 


Blende 


(PGDA coaleacexit) 1 1 

_ . I ail 


I llj ACKXL2 





I :■ 



Simons fcam PU 1-3 

'i i| 

.ij; 

kppUed on g^ass and 

iiij 

n 



assessed for Ktolg 





RaUo% 
lli/7d 


ill 




24h 


4days 


7 days 


Reference 1 
Mfft 15*C 


6 


10 : Ij 


1 


69 


138 


151 


Reference 2 
MaR>70'^C 


NO FILM FO)S 


1 ATidN AT ROOM TESMPBRATURE 

I 1! 




Reference 3 




t 1 


1 eiii 

■ <: :i 


87 


140 


127 



Reference 4 
Mflt63*C 



NOFfLMFOl 



ICjN AT ROOM TEMPERATURE 



Reference 5 



90 



94 



Table 3: Konig kiiietics of dxylxig firom Pl| ih3 



The different blends were applied on 
performance as disclosed in tables 4 an 



93 



98 



105 



several test substrates and assessed for 





Ratio % 
lh/7d 


Ih 




J 4Aii 

j Ml 


24h 


4 days 


7 days 


Blend 1 
CMHb 6°C) 


16 


15 




'1 : i; 


51 


77 


92 


Blend 2 
(Mffh e'C) 


15 


13 




Hi 

i 1: 


52 


66 


84 


Blend 3 
(Mffc T'C) 


8 


10 


1 




91 


1521 


133 


Blend 4 
(MfiEb 30*^ 


49 


36 




1 'n 


54 


69 


74 


Bloid 5 
CMfifcO'O 


61 


46 1 


i 


•1 4 


59 


70 


75 


Blend 6 
(Mfft: 18") 


95 


104 1 


1 

fi'iii: 


99'! 

j i 


105 


107 


109 



Table 4 : Kpnig kinetics of dxylng from 



1 





Clarity 
(X-B, best) 


Stain 
resistance 
(1-5. beet) 




Sthaiiol 

distance 

p.rubs) 


Scratch 
resistance 
(1-5, best) 


Adhesion 
dry- wet 
(l-S, best) 


Blend I 


4 


3.7 


ii 2o:!.. 


5? 


4-4 


Blend 2 


4 


4.3 


:|>ic^6 


5 


4-5 


•Blends 


2 


1.8 




' 4 


5-5 


Blend 4 


4 


3.5 


1 

i 


1 . 1^ 
>ioo 


2 


4-3 


Blend 5 


4 


4.0 


|>ic(6 


5 


4-5 


Blend 6 


3.5 


4.0 


I>iob 


5 


4-5 


Table 5; Properties & performance on v 


k forl'coatlzigs fcam PU 


1-3 
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1! 



Bxamples 7 to 12 

The polymer dispersions have been a 
table 4 and according to the procedm 
scope of the invention. 



c 

I 



inecjin examples 7-12 as outlined in the 
iscibed above. Thsy further exemplifir the 

' i 



(50:50 dxy blend) 



Blend 7 



raendS 



Blend 9 



Blend 10 



Blend 11 



Blend 12 



TOLYURETHANE \ 
POLYMER 



PU4 
(Progl^de DMM 
coalescentl 



PUS 
tProglyde DMM 
coalescent) 



PU6 
(Proglyde DMM 
coalescent) 



PU7 
(Pmgti^eDMM 
coalescenQ 



I ACRYUC 
POLYME» 



I ACRYL2 



PUS 
(ProgJtydeDMM 
coalescent) 



PUS 
(Pxog^eDI^ 
coalescent) 



T^leS: poljrurethane ; acxyUc hybrid co 

I ; 

I*: 

The different Ulends -were applied aa thl 
as dlscaosed ia tables 5 and 6. ^ 



Blend? 
(Mtft;17°CJ 



BleadS 

CMfit: 9°C) 



Ratio % 
lh/7d 



85 



69 



Ih 



dO 



59 



ACI«L2 



ACRWL2 



ACRn.5 



ACRSrL4 



iposii 



COALESCENT 

ADDED after 
synthesis 



4%D(ni7ajnol 
CB/DPM 



1% Proglyde DMM 



1% Proglyde DMM 



1% Proglyde DMM 



1% Progtjrde DMM 



ons from PU 4-8 



it substrates and assessed for pexfonnance 



.1 



24h 



97 



66 



4 dsQ^ 



101 



84 



7 days 



106 



86 



Blend 9 
tMfft; 2'C) 



68 



61 



64 
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i 



71 



75 



90 



10 



IS 



20 




2a!te8: Eroperaes & perfi)rxnance oa 



One can sese from the examples that thd 
(blends 1-3) felled to give a satisfectoiyi 
of the chetnjcal resistance na n be acfaie 
while the improvement of the final' h 
morphology (blend 3) without detrimen 
lower chemical resistance. 

The total suppression of the NMP In oiJ 
hardness (bloid ^ vOadb is stm m.6 ce 
product to deserease the MFFT (Wentl 
hardness Is obtahied with the comparat 
that does not dgnlflcantljr depress the 
coating on wood. 



|ly»Y|Qiane component containing the NMP 
it h^ess developinent. The taqawement 
ir "11? * self-crDsslinktog system (Wend 2) 
les^, fian be obtained with a core & shell 
fect|on the mm fonnatlon. but despite the 




^1 — tane component improves the fast 
!4ia coalesctog solvent is added to the 
3|t the best contribution to the fest 
*^K®=<^*=-*a-qaithesls process (blend 6) 
jfopnatton and the perfonnance of the 
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The composition of both the poljfure 
in large pFoportlons In order to opUznize! 
to influence positiveftr the combir^tto 

formation temperature and high 

dipropyleneglycol dimeihylefher (Progly;, 
diamine (MXDA) is veiy efficient to 
dispersion (blend 7). The decrease of.'! 
fevorable to obtain a good transp 
proplome acid (blend 8) or dimetiqij 
incorporation of trimeOiylolpropanie p . 
resistance through potymer bxanchlng 
free composition by the i«placemeit 
polyurethane dispersion and in the Is 
ocoupaUcmal health is balanced by ak 
15 with another backbone composttiLn 
polyurethane dispersion; the mluctSon 
fevoiable for the fihn formation wuhou 
but the traxxsparency and the sohrJat 




(blend 12). 



aaylte components can be modified 
jran performance of the products and 
^ itagonistic properties, like low fflm 
^e^j; It is shown that thit use of 
to combination with m-xyiylene 
a|:;^t hardness with a stable po^er 
^pyanate / hydroxjrl fimctlonality is 



4i| adhesion, either v^hen dtaiethylol 
bi||aoic acid (blend 9) is used. The 
- aj'^vorable increase of the hardness and 
It is possible to obtain an amine- 
^. ^^^ ie with sodium l«rd«»dde in the 
If ^ fevoraMe effect on 

•9ip|nce of the flhn. The use of an acryUc 
^flf ^'^^^ combinations with the 
•[||of the acrylic polymer la for Instance 
^«ja|ing the coalescing solvent contents, 
istdhce is somewhat reduced accordingly 



EfflPfansszeit U.Jull 14:27 



Claims 

1, A composition compiising: 

(A) a dispersion of a crosslinkable pd 
obtainable from a potyurethane prepif; 

(0 at least one polyisocyanate. and 

(U) at least one organic coxnpoiind 
can react with isocyanates, and 

(m) at least one conq>ound which is 




it^jkne polymer in aqueous medium, and 
which is the reaction product of: 

t * I 

at least two reactive groups which 



Uv) in an oxygenated solvent OvJ 5, 
higher boiling point of from isl 



chemically inert tovranls iso( 
polyurethane; 

the so obtained pol3aii«thane Ij 



^ II an isocyanate group and 

contains addmonal ^cM ^ ^ ^ 

disperaion in water and/or to a ci|Jiinii,g leactl 

:^rom the coalescing agents having a 



2S0«C, under 760 sim Hg and being 
xte^j. during the manufacture of ihe 



me so Obtained poljo^^thane jj xlpo^er being furO^er neufa^sed and 
^spe^ed in «at«r. then reacted ^ |a iin e^er cappu^ agent (v, having 
or not rematotog functional groups Iftenlihe capping. 
(B) a erossltaker. if the polyurethane is J : ielf-^osattnkable 



2. A compo^t^on according to claim 1. wil^^W cg^, coalescing solvent 

c J 2T« " ^ 4^^ ^ aron^aUphatic j 

cycloahphal^ polycarbo;Q.Uc adds, thd fflrUacted al^ or aiyl esters of aron^tic 
. ahphahc or c^oahphatlc polyg^col L, jully reacted alKy, or aryl ethers <^ 

Zr^T\" c^cloalipha^c ILa, ^ reacted allcyl J 

aiyl esters and ^hets of mivewi n«,!i JL v 'l, «_ ^ 

J' emers of mixed aroiJ^cJ aliphatic or cydoallphatic polyetycol- 

carbosylates. the neat, the alkyt and' ill JiLtw,,*-^ / ygycoi 

11™, ^* ^'^i X Ti^ ^**^ «'^'''<»>ate5. the neat. 

the allq^l and ax3« substituted qychcetlls Me oi«f tH^^n^ ^ , 

. . ^Wf^' r?^ ^«a*- an«yl and atyl substituted 

Ortlic esters, the neat the aD^.and ^luhktltuted q^c anl^drides. 

{J 1 |i 

3 A composition according to claim 2, 
is selected from dimethyl esters or d 
phtallc adds, the ethyl-S-eth 
pentanedioldilsobutirate. the fethyleri 
propyien^ycol diacetate and the di 
admixture ' 




said oifgrgenated coalesdx^ solvent (ivj 
' esters of adipic. ^utaric. aucctaJc or 
t^ionate, ihe 2A4.triine£hyl.l.3- 
jcar|)j>nate, the propylene carbonate, the 
pyl^e glycol dimethyl ether, alone or in 
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6 



8 



9 




A craiposltion according to any of < 
polytsocyanate is an aUphaOc, eycloa|pj[at 
polylsocyaziate. 



A composition according to any of d 
containing at least two isocyanate-re; 
consisting of polyester polyols. polyei 
polyols, potyesteramide polyols. polyj 
alone or In admixture. 



t|latj(boIyDls and polythioether poJyols. 



A composttlon. according to any of 
compound (fli) containing the anioni9i 
may be subsequently converted to 
hydroxycarboxyUc add of general forp ivp 
straight or branched chain hydrocarb J 

X and y are integers jfroml to 3, or (Ij; " 
leactKai of a sulfonated dicarboxyiic \ 
by the reaction of a sulfonated did Jl^ 

1 I 



-7 polycarbojylic acids. 

Acomposlttonacooidingtoa^yafcliiJis lb? 

'1- I Ill- 



water or an aliphatic. altQfxaic. aroxBt 
pclyamine having up to 80 carbon afi 
such as In Samma-amSnopropyltcimd A... 
aniinopropyltrtBthoxyBilane. N-beta- ijJni 



), 4, "wher^n the wganic 
ar<mialic or heterocydic 



5 wherein the organic compound (li) 
pups is selected from the group 
'ibis, polycarbonate polyols. polyacetal 



» 6, herein the isocyanate-reactive 
It fi ji ictional groups, or acid groups M*lch 
an^c salt groups, is represented by (a) a 
la ^9)xR(COOH)y. wherein R represents a 
ragcal having i to 12 carbon atoms, and 
Lted polyester obtained by the 
one or more polyhydric alcohols, or 



wherein the capping agent (v) is 
[t oij|ieteroc9^ primary or seoondaiy 

^•ch can bear a further fUncttooal goup 
le. gamma- 

-gaznma- 



aniinopropyitrimetho^sdane. bls<g^4aai§metho^ilyipxopyl) amine and N- 
betaKaminoethyO-ganuna-^mlnoproii^ 



nee-1 



S, whereto said at least one vinyl 
ical addition po^ymezisation of at 



A composition according to ary of 
polymer is fh© product fonned by th 

least one ™oncethylenica%misatu^t|d *omer with at feast one other 
ethylenically unsaturated monomer |ofta&g a iimctional group such as an 
acetoaceto^l ester group. carbMc 1^ sulfonic groups, isocyanates. 

aldelq^e. ketone, anhydride. carboxUtf. s^f e. carbodilmlde, ureldoalhyi N- 
m^ylolamme. N-metiqdolamlde N.|yU|ethyl-amine. N-alla«y.xnethyl.amide, 
and capable to provide a crossllnldJ ^ ^cfjin with the polyurethane component. 

t 4 
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10 A compositiaxi according to any of cl%n 1 jib 
unsaturated monomer containing ai; 
having the formula 

R-O-CO-CH2-CO-C' 



11 



15 12 



16- 



wherein R represents a 

CH2=CR-COO-R'*- group or a 

R* is a hydrogen at!c 

Li 

R" is an alkylene raplcal 



acetoacetcKcyall^l 



A composition according to any of c^dms 
unsaturated monomer containing ar 
acetoacetos^tfayl (meH^acrylate. 



A composition according to any of cfe ims i 
unsaturated monomer containing arlj 
an amount of from ahout 1 to about 



acctokcetoxyalkyl ester group is 



38 5 



m or 



9, wherein the monoethylenicalliy 

^ter group is a compound 



i=CRr-R'- group in which 
a methyl radical and 



;|aving 1 to 12 carbon atoms. 



13 A composition accordmg to any of dla liis 1 
unsaturated monomer containing aip la^e 
an amount of finom about 5 to 20 ^ 



at least one polyuretliane polymer d 
range of from 1:2 to 2:1. 



I to 10. wherein the monoethylenically 



II9 ^er^n Hie monoethylenically 
a< :eto, icetoxyalkyl ester group is present in 
QQ 0^ ijy welgjit of the vinyl polymer. 



It 




Ito 12, wherein the monocthylexUcally 
LcetoxyallgrI ester group is present in 
It of the vlryl polym^. 



14 A composWon according to any of clI jms l|tp 13. wherein the weight ratio of said 
at least one polyurethane polymer tij|sLid ISt least one vfiayl polymer is within' the 
range of from 10:0 to 1: 10. 



15 A composition according to any of di 



to 14, wherein the weight ratio of said 
paid Sit least one vinyl polymer is within the 



A process for the preparation of an a'l iA< 
according to any of claims 1 to 15, 
together at room temperature an aq 
polymer and an aqueous dispersion 




17. A process for the preparation of an 
according to any of claims 1 to 15, 
the vinyl polymer having fimctlonal 

EiiiPfansszeit UJuli 14:27 



selfcrosslinkable resin conxpositiQn 
;h dbmprises homogenously mixing 
^<is JoispCTsion of at least one polyurethane 
^st one vinyl potmcner 



atl 



[ueous selfcrosslinlcable resin composition 
11 ch c iimprlses subjecting the monomere of 
»iipj S*to radical polymerisation in the 



presence of an aqueous polyurethax 
groups or subjectiag an isocyanate- 
anionic salt funcUohal groups to 
presence of an aqueous dispersion 

18- A protective or adhesive coating o 
to any of daims 1 to 17.. 




ier having anionic salt functional 



polyurethane prepci^ymer having 
ejd&sion with a capping agent in the 
vin^ I L polymer having functional groups. 

an aqueous composition according 



i 



Abstract 



water, said hybrid polymer dispersiol 
polyuxethane polymer (AJ and a functio: 
particles or as composite particles 
A Isocyanate-termtaated or hydrray 
prepared in a high boiling point 
group reactive with Isocyanates and 
composition is theceafber neutralized, 
diamine. 

The polymer dispersions according to. 
temperature associated with a very fest 
water, solvents and stains. 



The present invention concerns a coition; a process for making crosalink^ie 
po^ethane dispersions to be used fM of as an Iryt^d po^er dispersion in 
water, said hybrid polymer dlsperslci be|g constituted by the functlonallzecl 




111 



lyllc poftmer (B) either as individual 

:d polyurethane prepolymer Is first 
a ||>alescing solvent having no functional 
;wj|l remain after ^ter dispersion. Tlie 
*^«=« In water and chain extended with a 



Mil 



Jf Invention exhibit a low fihn ftmning 
-"'ie|k development and a good resistance to 



f I 
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